the association between use of plates with fruit and vegetable pictures and consumption of fruits and vegetables among preschool children between 3 and 5 years of age.
Methods | We conducted a field experiment among 235 children (50.64% female; mean age [SD], 3.80 [0.65] years) in 18 classrooms within a preschool in Arvada, Colorado. Individual informed consent was waived by the University of Colorado Institutional Review Board, which approved all study procedures. The experiment used a 2 (intervention period) × 3 (day) completely crossed within-participant design. Baseline and intervention periods each consisted of 3 school days in a 1-week period, and the intervention occurred 4 weeks after baseline. Lunch menus were identical in both periods. Plates with sections for fruits and vegetables designated by pictures served as the intervention, compared with white plates during the baseline period. We also gave a 5-minute introduction of the intervention plate during day 1 of the intervention to confirm that the children understood that the pictures indicated designated sections for fruits and vegetables. Children ate lunch in their classrooms and served themselves from bowls of fruits and bowls of vegetables. On average, serving bowls contained 830.24 g of fruit and 583.14 g of vegetables per classroom. We weighed the fruit and vegetable bowls before and after lunch and calculated the difference to determine the amount of fruits and amount of vegetables taken. We then subtracted the total weights of uneaten fruits and uneaten vegetables from the total amounts taken in each classroom to compute the total amount of fruits eaten and total amount of vegetables eaten. We divided these 4 outcome variables by the number of children in each classroom to determine mean amount of fruits taken, fruits consumed, vegetables taken, and vegetables consumed per child in each classroom (18 classrooms). We conducted 2 (intervention period) × 3 (day) repeated-measures analysis of variance on vegetables taken and eaten and 2 (intervention period) × 2 (day) repeated-measures analysis of variance on fruits taken and eaten (the lunch menu on day 2 did not include fruit). Two-sided P values are reported. Results | Segmented plates with pictures were associated with significant increases in both the amount of vegetables taken and the amount of vegetables consumed per child per day, but they were not associated with an increase in the amount of fruits taken or consumed (Figure) . Children in our cohort took a greater mean amount of vegetables per child per day during the intervention period (43.51 g; 95% CI, 37.97-49.05 g) compared with baseline (29.69 g; 95% CI, 27.20-32.18 g), an increase of 13.82 g (P < .001). They also consumed a greater mean amount of vegetables per child per day during the intervention period (28.17 g; 95% CI, 24.03-32.32 g) compared with the baseline period (20.63 g; 95% CI, 17.81-23.44 g), an increase of 7.54 g (P = .001). Intervention also interacted with day for both vegetables taken and vegetables consumed (P < .001), with the strongest intervention effect on day 2, when the lunch menu included cucumbers and carrots. Both the amount of fruits taken and the amount of fruits consumed increased during the intervention period, but these increases did not reach statistical significance. Discussion | The results of our study indicate that fruit and vegetable pictures on segmented lunch plates may be associated with an increase in vegetable consumption among children who are 3 to 5 years of age. We did not observe a comparable association with fruit consumption, and a possible explanation for this finding is a ceiling effect. At baseline, children took 88.5% of fruits available, compared with 65.4% of vegetables available. One limitation of the study was the relatively small sample size, but this was compensated for by the longitudinal design with matched menus. Because early childhood dietary behavior has been associated with life-long dietary practices, these findings provide important insights for individuals working with young children.
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